
W
IN

’03 E
W

S
B

 S
um

m
ary (2) - Y

oung-K
ee K

im

E
lectrow

eak S
ym

m
etry B

reaking W
orking G

roup
S

um
m

ary P
art II : E

xperim
ent

Y
oung-K

ee K
im

T
he U

niversity of C
hicago



W
IN

’03 E
W

S
B

 S
um

m
ary (2) - Y

oung-K
ee K

im

W
orkshop S

tructure (experim
ent)

•
G

lobal F
it of E

lectrow
eak P

recision M
easurem

ents
–

LE
P

-I, S
LC

, LE
P

-II, T
evatron-I, nuT

eV
, …

 (R
obert C

lare)

•
O

verview
 of C

ollider E
xperim

ents
–

T
evatron (E

lvira, M
cN

am
ara, W

ang, W
atts)

–
LH

C
 (M

arcus S
chum

acher)
–

LC
 (A

urelio Juste)
–

T
esting H

iggs potentials w
ith hadron &

 e
+e

- colliders (A
lbert D

eR
oeck)

•
D

iscussion S
essions

–
T

evatron centric - the only running collider for E
W

S
B

–
W

hat is the real capability of T
evatron R

un II for E
W

S
B

?
–

T
evatron

-LH
C

 C
onnection

•
H

ow
 could

 T
evatron help prepare LH

C
 physics?

–
C

ontributed talks (targeted for young physicists)
•

8 experim
ent abstracts - 5 given at this w

orkshop
•

4 theory abstracts - 4 given at this w
orkshop
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LH
C

 S
M

 H
iggs (recent im

provem
ents)

•
S

M
 H

iggs D
iscovery

–
N

ew
 channels for low

 M
H  (proposed by R

ainw
ater, Z

eppenfeld et al.)

•
V

ector B
oson F

usion
H

iggs ->
 t

+t
-, W

+W
-, invisible

–
largely increase discovery potential

–
allow

 to m
easure H

iggs couplings

–
good for invisible decays

»
B

r(invisible) lim
it ~

20%

Jet

Jet

S
tatus 2001

S
tatus now
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LH
C

 S
M

 H
iggs (recent im

provem
ents)

–
D

om
inant backgrounds

•
e.g

. H
 ‡

 tt

–
T

o be done: reinvestigate discovery potential w
ith

•
N

LO
 M

C

•
Im

proved m
atching M

E
 +

 parton show
er (H

erw
ig/P

ythia)

•
T

evatron can play a role in evaluating N
LO

 calculations, M
E

 +
parton show

er m
atching, etc. using W

 +
 2-jets

–
T

evatron
-LH

C
 connection
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U
pdated LH

C
 M

S
S

M
 S

can
•

R
ecent Im

provem
ents

–
N

ew
 calculations for m

asses and branching ratios

–
N

ew
 channels added, in particular V

B
F

 channels

–
N

ew
 benchm

ark scenarios considered
•

m
axim

al m
ixing, no m

ixing, gluophobic, sm
all a

 scenarios

h
 o

n
ly

h
,H

,A
,H

+
-

h
,H

,A

h
,H

,A

E
xclu

d
ed

 b
y LE

P

M
H

M
A

X
 scenario  300 fb

-1

N
o holes !

(also in 3 other
benchm

ark scenarios)
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H
iggs C

ouplings: LH
C

 &
 LC

LH
C

:
~

3 years of high
 lum

 running
e

+e
- LC

:
√s =

 350 G
eV, L =

 500
 fb

-1

B
attaglia, D

esch, hep-ph/0101165
D

uhrssen, A
T

L
-PH

Y
S-2003-030
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T
esting the H

iggs P
otential

•
D

eterm
ination of the shape

of the H
iggs potential

–
needed for the com

plete
investigation of the H

iggs profile
and to obtain a direct proof of the
m

echanism
 of E

W
 sym

m
etry

breaking

–
T

ests m
ay reveal the extended

nature of the H
iggs sector.

•
A

ccess via H
iggs self

coupling
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T
esting the H

iggs P
otential

•
H

adron C
olliders

–
LH

C
 w

ill have a hard tim
e to m

easure.
•

C
an possibly establish that l

H
H

H
 ≠ 0 if 150 <

 M
H  <

 200
 G

eV

–
S

LH
C

 (lum
inosity upgraded LH

C
) can m

easure l
H

H
H

 to

•
20-30%

 if 150 <
 M

H  <
 200 G

eV
, 50-80%

 if 120 <
 M

H  <
 140 G

eV
.

–
V

LH
C

 can m
easure

 l
H

H
H

 to

•
4-15%

 if 140 <
 M

H  <
 200 G

eV
, 20-40%

 if 120 <
 M

H  <
 140

 G
eV

.

•
Lepton

 C
olliders

–
LC

 (0.5 - 1
 T

eV
) can m

easure
 l

H
H

H
 to 20-35%

 if M
H  <

 140
 G

eV
.

–
C

LIC
 (1 - 5

 T
eV

) can m
easure

 l
H

H
H

 to 7-15%
 if M

H  <
 240

 G
eV

.

–
LC

 results can im
prove by factor up to 1.3-1.7 w

ith polarized beam
.



W
IN

’03 E
W

S
B

 S
um

m
ary (2) - Y

oung-K
ee K

im

E
W

K
 P

recision M
easurem

ents

•
T

esting m
odels, building m

odels
–

C
urrent m

easurem
ents

•
M

ost of technicolor m
odels are disfavored.

•
E

xclude the Little H
iggs m

odel w
ith new

 physics scale <
 3-4 T

eV
.

–
F

uture

•
F

urther constraining m
odels/theories (w

ith discoveries)
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T
evatron E

W
S

B
 C

apability (1)

•
W

hat is the real capability of T
evatron R

un II to study E
W

S
B

?

•
E

W
K

 precesion m
easurem

ents
–

(dM
top  ~

 2G
eV

) provides im
portant

inform
ation to som

e m
odel builders.

•
S

M
 H

iggs D
iscoveries:

–
D

iscovering the S
M

 H
iggs is the hardest.

–
M

H  >
 ~

120 G
eV

@
95%

 C
L

115
 G

eV
 H

iggs
F

rom
 W

H
, Z

H
P

roduction (10 fb
-1)

T
evatron II
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T
evatron E

W
S

B
 C

apability (2)

•
M

S
S

M
 (sparticle m

asses ~
 1 T

eV
,

m
axim

al stop m
ixing)

–
E

xclude the entire para. space
w

ith 5 fb
-1.

•
O

ther new
 things

–
M

S
S

M

–
N

M
S

S
M

–
D

ynam
ical E

W
S

B

–
G

U
T

-inspired m
odels (eg. Light

H
iggs triplet)

–
E

xtraD
-E

W
S

B

–
C

P
 violation in H

iggs sector

–
O

thers

•
S

tudies done in som
e cases, but

w
e need to m

ake one coherent
docum

ent.

•
F

urther studies to be done in
som

e other cases (T
evatron

,
LH

C
)

–
N

M
S

S
M

–
Little H

iggs
–

R
adion ->

 gg (E
D

)

–
C

P
 violation in H

iggs sector

–
3 b-jets at T

evatron

–
F

erm
iphobic scenario at T

evatron

•
W

e have assigned tasks to
individuals.

W
e w

ill m
ake one docum

ent in a couple of m
onths.
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T
evatron - LH

C
 C

onnection

•
H

ow
 can the T

evatron help prepare LH
C

 physics?
–

Led by D
ieter Z

eppenfeld and B
ruce

 M
ellado

•
H

iggs search at LH
C

 needs reliable background sim
ulations.

•
T

evatron can provide im
portant inform

ation for

–
tuning parton and particle level M

onte C
arlos

–
M

atrix E
lem

ent calculations interfaced w
ith

 P
ythia

/H
erw

ig

–
T

evatron experience

•
M

top  and top properties (U
.K

. Y
ang, F

. C
anelli)

•
H

eavy gauge boson searches (Y
.S

. C
hung)

•
S

ingle top searches: V
tb  (C

. C
iobanu

)

•
M

E
 +

 parton show
er m

atching, etc. (S
teve M

renna
)

–
Y

oung physicists at T
evatron w

ill contribute trem
endously to LH

C
physics.

W
e w

ill m
ake one docum

ent in a couple of m
onths.

(S
. M

renna et al.)
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C
oncluding R

em
arks

•
It has been a very useful w

orkshop.
–

enough discussions

•
W

e initiated tw
o docum

ents
–

expected in a couple of m
onths

–
useful inform

ation to

•
T

evatron physicists

•
LH

C
 physicists

•
D

oE
/N

S
F

 funding agencies

•
M

any thanks to the organizers for this w
onderful w

orkshop.


